Introduction
Over the last 20 years, the popularity of video gaming has increased exponentially. While video games, especially those on the Internet, are still designed and promoted for "typical" gamers (younger than 40), elderly gamers have emerged as an important and expanding audience. Between 1999 and 2009, this audience grew from nine to over 25 percent (ESA, 2010) . At a glance, this elderly market seems incongruous with the stereotypical image of an Internet gamer. However, when one considers that elderly people tend to be financially stable and highly motivated to seek entertainment (Micheaud & van Soest, 2008; Carroll, 1998) , and that they tend to expect high-quality information and communication technologies (Bradley & Poppen, 2003; Gilly & Zeithaml, 1985) , this trend becomes less surprising. Elderly gamers have taken to playing video games in a variety of location, including nursing homes and senior centres (Borland, 2007; ESA, 2010; Ijsselsteijn, Nap, de Kort, & Poels, 2007) . However, it remains unclear whether they are led by typical gaming motivations like competition, socialising, or escapism (e.g. Yee, 2007; Ryan, Rigby & Przybylski, 2006) . Along with the social benefits of video games, research has suggested that gameplay can help improve motor skills and even relieve symptoms of Parkinson's disease (Telegraph, 2009 ).
This study concentrates directly on the usage behavior of the target group of elderly people with Internet-based video games. The focus on Internet-based games was grounded on their social character (Smith & Kollock, 1999) and the relative ease of ownership and operation (Schultheiss, Bowman & Schumann, 2008) . In order to participate, Internet gamers do not necessarily need to own a modern computer or to understand the newest technology -let alone possess the physical skills of a professional athlete. In order to become a gamer, one only needs time, a computer, and an Internet connection to play -either alone or with millions of people around the world.
Internet-based games
In order to understand Internet gaming more clearly and to be in a position to gauge the impact of different usages, it must be noted that Internet gaming is not a one-dimensional construct. Internet games and online games are not necessarily the same thing. Although Internet games can be online games, Schultheiss, Bowman & Schumann (2008) identify Internet games as being "games which can be accessed through the Internet and played without any media break". As no external storage medium is necessary, Internet games can be used directly without buying a DVD/Blu-Ray or leaving home. That makes switching between different media (media break, often also referred to as media discontinuity or media disruption) in the overall game usage process unnecessary.
However, we distinguish between games which are played over the Internet, games which only use the Internet as a mode of distribution and games which are a mix of both; this distinction is important as the motivations for playing the respective modes of game, along with their respective usage behaviour, are expected to differ (Schultheiss, 2007) . Although all online games are considered Internet games in the broader sense, each has distinct properties. To give a clearer view of these properties, we offer a typology of Internet games that makes distinctions based on their architecture and their usage. These two dimensions are discussed below, followed by the presentation of our typology.
Game architecture
When considering Internet game architecture, we identify two forms: client games (CGs) and browser-based games (BBGs). Whereas CGs require the player to download and install a proprietary client software in order to play the game, BBGs are games that can be played on any standard Web browser without any software installation. This is an important distinction, as it has implications for a game's degree of accessibility. For example, a CG would have to be installed on one machine, meaning that the game could only be played by an individual when they have access to their own computer. Conversely, a BBG could be played by an individual on any computer with Internet access. This technical limitation can influence the player's usage behavior.
Persistence of game world
Importantly for this study, games that possess long or ongoing time span are situated in a persistent game world, where games continues to exist while the player is not logged in. In contrast, casual games are played for much shorter periods of time, and are not persistent insofar as they end when player ceases to play. When considering the persistence of the game world, the distinctions between games that are mostly played over a longer period of time (weeks, months or years) and games which are used casually (usually in minutes or a few hours) are significant. From these broader categories, we are able to identify four types of Internet games: persistent client games, downloadable casual games, persistent browserbased games and casual browser-based games.
Typology of Internet-based games
Using these two dimensions for our typology, we can identify four different categories of Internet games as presented in Table 1 ; each category is explained in more detail below. Rappelz.) , although MMOs in several other themes have become increasingly popular (e.g., Navy Field). These games are designed as persistent virtual worlds, where gamers can log on and play at any time so long as they have the proprietary client software.
Persistent browser-based games (PBBGs) are sometimes referred to as long-term browserbased games. They share many of the features of the PCGs. However PBBGs are played via a Web browser and thus can be played on any computer with an Internet connection. Similar to PCGs, these games are usually multiplayer, although this is not a requirement of the genre. They are mostly free, but many offer 'for-pay' features, such as advertising-free interfaces and more user-friendly game options (Klimmt, Schmid & Orthmann, 2009) . Famous examples of long-term browser-based games include Planetarion, Kingdom of Loathing, and Travian.
The collection of downloadable casual games and casual browser-based games are relatively similar to one another. There are literally millions of these small games on the Internet. They are typified by simple graphics and controls, and usually have very short-term objectives that can be met in a matter of minutes. These games are not persistent, and can be played online via browsers and offline as downloadable games. The only real substantive difference between these two categories of Internet games is the manner in which the games are played: downloaded vs. browser-based. Examples of Web sites that contain both types of these causal games are slingo.com and realarcade.com. For this study, we focus on downloadable casual games and casual browser-based games as a combined type of games because it makes no difference for their usage whether they are played using client software or a browser.
Elderly people as gaming audience
The conventional target market for media products is aged between 18 and 49 years. In the case of video games, people over 34 are targeted less, and females are often ignored (Weiss, 2008) . Elderly games have similarly been neglected by academic studies. There are several studies which show that typical gamers are male and in their mid-twenties (e.g. Yee, 2006; Schultheiss, 2007) , but there are also some isolated studies (e.g. Goldstein et al., 1997; Nap, IJsselsteijn & de Kort, 2009; White et al., 2009 ) that could provide very specific indications about physical and emotional well-being, concerns, knowledge, and user experience for video game usage of the elderly target group.
Although the studies by Griffiths, Davies & Chappell (2003 , 2004a , 2004b do not specifically deal with elderly gamers, they nevertheless providing interesting insights into adult gamers in general. Inspired by a secondary analysis of self-selected surveys of two thematic fan sites of the online game, EverQuest, Griffiths and Davies (2003) found out that a majority of those surveyed were adults 19 years and older, and they conducted a separate online survey. Here, based on a self-selected sample, a total of 540 players of the online game EverQuest were interviewed. The results show that younger people tend to play more often than older gamers, and that power in the game was important to younger gamers. The results may have been influenced on the basis that there were proportionally more women in the group of older respondents (Griffiths, Davies & Chappell, 2004a) . The main problem concerning these results is the exclusive focus on the game EverQuest and the generalisation of "older players", under which all players between 19 and 70 years were subsumed. Grüninger, Quandt & Wimmer (2008) also concentrated on older gamers in their qualitative study. They asked what the specifics of older gamers were and how they made use of computer games in everyday life. They conducted a total of 21 interviews with computer gamers between 35 and 73 years of age. Of these, 16 were younger than 50. Again, the sample was very heterogeneous. Their results show that the older gamers are generally very technophilic (with a strong enthusiasm for new technology) and relatively loyal regarding the usage of a special genre, while their environment often reacts with strong prejudices on their hobby. Furthermore, they map out a typology of older gamers, dividing them into the following types: "casual player", "issue manager", "socializer" and "leader". Dogruel (2008) carried out a quantitative study about the acceptance and the potential of computer games for people over 50 years old. Her study undertook an experiment with a total of 91 seniors. The results show that the readiness for purchase or use of computer games in the target group of over 50 years can be explained primarily by the perceived benefits (e.g. information, theme, alternative media, and curiosity) by the gamers. The acceptance of a game, however, is mainly influenced by the perceived usability. The investigation of the potentials is based on a total of four games and led to four dimensions of elderly game usage: "adoption of education and learning content", "training", "adoption of media literacy" and "entertainment".
In summary, it can be stated that there are first steps regarding the research of elderly gamers, the so called "silvergamers" (Adams & McCrindle, 2008) . However there are only a few studies, of which some only focused on adult gamers in general, and not specifically on the target group of elderly gamers.
Research Questions
To provide a deeper insight into the target group of elderly Internet gamers, and based on existing studies, the following three research questions (RQs) are posed:
1. How do elderly (50+) people use Internet-based games? 2. Which differences exist in usage behaviors between elderly and younger gamers? 3. Are there differences in usage behavior between retired people and the ones still working?
Method
Procedure and participants Survey data (n = 460) was collected on elderly video gamers, and compared to a random sample (n = 417) of younger gamers from a larger data set of respondents. The overall selfselective sample (N = 10,659) was collected worldwide using a multi-language online survey. The surveys took some 15 minutes to complete, and participants were recruited by mailings, newsletters, and through gaming communities. Respondents answered questions about their socio-demographic data and usage behavior. The sample contained mostly participants from the European Union and the United States with an average age of 25.4 (SD = 10, min. 13, max. 87) years. Participants under the age of 13 were deleted because of legal reasons. The sample is male-dominated (82%, females 18%) and 38% are employed (50% still in education). About 43% of all participants are married or live in a partnership. This data is comparable to similar studies in the area of online gaming (e.g. Kim et al., 2008; Yee, 2006; Schultheiss, 2007) .
The younger sub-sample is comparable to the overall sample (24.3 years, 17% females). Contrary to that, the elderly sub-sample is female dominated (62%, males 38%) at a mean age of 56.9 years (SD = 7, min. 50, max. 87). The elderly participants are mostly employed (45%) or already retired (34%).
Measures
Variables examined include standard socio-demographics (such as the age of the gamers and job status), different types of Internet-based video games (casual, persistent, single-player, and multi-player games) as well as comparisons between elderly (50+) and younger (50-) players. Data collection was done using the MUsE-Framework (Schultheiss, 2011) and operationalization of the constructs person and usage.
Game type: Participants' favourite games were surveyed through a list that contained several hundreds of games. In the event that a game was not included, an open field was also included. We also asked participants to classify their favorite game to our typology of Internet-based games. The combination of classification and game allowed us to assign each participant to a type of Internet game.
Game usage: To examine the gamers' usage behaviors, we asked all participants for their estimated usage frequency (per week), their usage time on weekdays and weekends (per day), the money they spend to play their favorite game (in US $ per month) and their willingness to pay (in US $ per month).
Analytical strategy: On account of the mentioned research gap, our study was explorative in nature. In developing first general insights into usage behavior of elderly gamers, this study sought to take an initial step to close this gap. Consequently, this study concentrates on descriptive data analyses to examine usage patterns. Classical t-statistics are used to analyse group differences between elderly and younger gamers, as well as between retired and employed gamers.
Results

Elderly game usage (RQ 1)
Results show that silvergamers prefer casual games (57% weekly usage) and browser-based games (55%) as compared to the more complex and graphical persistent client games (19%). The results regarding usage time supports this argument, even though differences are less marked. Browser-based games are used at an average of 3.1 hours per day, casual games at an average of 2.9 hours and client games at an average of 2.4 hours. On weekends, usage time increases slightly (PBBG: 3.5 h, PCG: 3.6 h, Casual: 3.3 h). The economic potential of elderly gamers and different game types seems to differ. We can see that most money is spent on PCGs (US$ 12 per month) and there is still room for more, as the average participant is willing to pay about US $19.5. However, there is also a high economic potential for PBBGs (US $4.9 paid per month; US $7.9 willingness) and client games (US $1.8 paid per month; US $3.4 willingness).
Elderly compared to younger (RQ 2)
Our results (see also: Table 2 ) show that Internet-based gaming behaviour differs between elderly and younger gamers. First of all, we can see that the favourite game type of the younger players is, in contrary to the elderly, PBBGs while casual games are less popular. This fact is underlined by a significant difference in usage time for casual games. Younger players just show about a third of the average usage time on weekdays in casual games, while we cannot find significant differences for PBBGs and PCGs. There also appeared to be no significant differences regarding the weekend usage for all examined game types between elderly and younger gamers. 
Willingness to pay
Elderly 7.9 US $ 19.5 US $ 3.4 US $ Younger 5.9 US $ 13.2 US $ 1.2 US $ *differences are significant at a 95% level **differences are significant at a 99% level In addition, silvergamers display a significantly greater willingness to pay for PBBGs and casual games than younger gamers. Hence, we are able to support existing studies (Micheaud & van Soest, 2008; Carroll, 1998) .
Retired compared to employed (RQ 3)
In terms of our comparison between retired elderly gamers and those elderly gamers who are still employed (see also: Table 3) , it is possible to identify various differences. These mainly refer to the type of casual games, which, as noted, is the most popular game type for elderly gamers. Retired gamers were found to spend much more time playing casual games during the week and on weekends.
In the economic context, we found contradictory but non-significant results. The money spent on PBBGs and casual games increased in the group of retired gamers, while it decreased for PCGs. The willingness to pay for PBBGs also increased in the group of retired gamers, but decreased for PCGs and casual games. 
Discussion
We assumed that elderly gamers could be an important target group with economically usable potential. Our findings support this assumption. All in all, we can see a very high usage time through both social groups. In terms of the usage time of 2-4 hours per day, it must be said that this is in general a very high usage. Even though it is similar to several other studies on online and Internet gaming (e.g. Yee, 2007; Yee, 2006; Schultheiss, 2007) , it is a very intense media consumption that could be biased by self-selective sampling methods.
At a glance, the low usage of PCGs but the high payment and willingness to pay for those complex and graphically dominated games seems to be contradictory. However, it can be explained by reference to two facts. On the one hand, sometimes basic fees exist and in-game purchases are more expensive. On the other hand, purchased in-game advantages could lead to less playing effort in the game.
A very interesting fact is that in all cases where significant differences could be found, elderly gamers use games longer, pay more, and show a greater willingness to pay. In all other cases where we could not find significant differences, one could assume that there are still differences. They may have been hidden by the relatively small sample size in the group of retired casual gamers. Nevertheless, this small group of elderly gamers generally shows a more intense usage and economic potential than the younger group. This could be due to this group's greater amount of spare time and relative economic stability. Additionally, our findings concerning the economic potential not only support existing studies (Micheaud & van Soest, 2008; Carroll, 1998) , they also reveal some of the economic implications of this over-looked segment of the gaming audience.
We found less significant results comparing working and non-working elderly gamerswhether this was a reflection of our smaller sample size in the elderly sub-sample or an actual indication of the lack of difference remains unclear. Such results nevertheless seemed to contradict what should be addressed in future research. As the elderly sub-sample is more homogeneous, fewer differences could be estimated. The contrary results between the money spent and willingness to pay in different game types could point out that there are different perceived benefits and/or usability in different game types, as already mentioned by Dogruel (2008) . For example, less complex casual games could easier fulfill the elderly players' needs in media usage, information, entertainment, or curiosity than complex, competition oriented PCGs.
Limitations and Future Research Directions
There are some limitations that need to be addressed. First of all, we used a self-selected sampling method to gather our data, which can lead to several methodological effects. Although this seems to be the most appropriate method to date, there may be more available data about the basic population of Internet gamers in the future. Statistic weighting could then improve our sample to a more representative one. Second, both age groups, elderly and younger, are still very heterogeneous. A group between 50 and 87 years possibly contains participants with very different socio-economic backgrounds. They may differ in education, occupation, social status and many more factors. This also applies to our younger sub-sample. Greater precision would require a clustering of smaller samples and further calculations with several influencing variables. Third, we used descriptive data and t-statistics to explore and get a first insight into the field of silvergamers. This should be deepened in further studies, where multivariate calculations are used to include more influencing variables.
Conclusion
It can be concluded that elderly gamers in the Internet are a very interesting and economic potential target group that has overlooked by producers and providers of video games. We found out that elderly gamers prefer casual and persistent browser-based games and, especially regarding casual games, show a higher usage time than younger players. Moreover, the elderly spend more money to play Internet-based games. When elderly gamers go into retirement, they increase their gaming activities further and possibly show more economic potential when the game type delivers appropriate perceived benefits and usability for this group. This leads to further implications for game design and marketing. Games should be designed to fit the needs of elderly gamers, and business models could specifically address the elderly as a target group. Later on, marketers need to communicate the features which fulfill more elderly benefits and elderly peoples' needs in modern media entertainment. It seems that Internet game producers and marketers are neglecting the silvergamers at their own peril!
